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[m^m 1 ] 

iikro (a) xii (b) i/z^'t'^mm&Mo 

( b ) mn^-^ 1 iiz mm<D r^y mmn i<z^\^>x i^^h m co t ^ y m-^^^^. r 
(a) x« (b) K^-r^±m&Mo 

mT(^ (a) Xti (b) KTjk-rm^m&Mo 
( a ) ifi^ij*^ 5 Xi± 7 tC|B«c^ T 5 y mSB^'J ^^1" ^ K ; 

(b) MB^iJ#^5X{± 7 tclBttcoT 5 ymSB^iJtCfc^v^T 1 ;^-e)MOT5 « 
[W*:^ 4 ] 

(a) X{± (b) tc^i-fe^^as^n- Ki-;|,DNAo 

(a) @B5^iJ#^l tCfB«OT5 ym@B^lJ^*i-'2.^eK ; 

( b ) mm-^ 1 tcfBmco r 5 y m^m is t 1 m co t 5 y ^/O^^^^. mu. r 

UbMM 5 ] 

J!iiT<D (a) Xl± (b) Ki-^DNAo 
( a ) SB^iJ*-^ 3 tc|Bm<^ T 5 y mim ^^ir 

( b ) mm^ 3 t^fBm<7) T 5 y mmn v> r 1 ^ m o r ^ y m^^^'^^. fim. 

Um^M 6 ] 

iikT<D (a) Xfi (b) Ki-^DNAo 

(a) mm^^sxii 7 mamcoT ^ ymsB^ij^^-r-s^fiK ; 

(b) mm^^ 5 xit 7 i,zmm<DT ^ ymMmKi5\^^x iTb^ hmM<DT s. ymi)^^^. * 

m^m 7 ] 

iiilTO (a) Xlt (b) tr^fDNAo 

( a ) mm^ 2 Kmm<7)i^mm ^dna; 

-2)DNAo 
[It*^ 8 ] 

&.T(D (a) Xti (b) tz^-TDNAo 
( a ) IB^IJ*^ 4 (3|Bm<^:^^MB^!l ^^ft D N A ; 

(b) mm^i Kmm<DiM.mmi<ziB\^^x^ i:d-hmm(Dm.m<DX^. m^Rv^xxit 

^ DN Ac 

m^m. 9 ] 

iy.T<7) (a) Xlt (b) ir^-TDNAo 

( a ) @B^IJ#-^ 6 X(i 8 l,zmM(D^mm ^ ^ ^ D N A ; 

(b) @E^iJ#^6Xt4 8 tciB«<^:^S@B^iJtzi5V^T. 1 
y3lJ±#i]P=^*1-^:^^SE^iJ^^L. :^M#tt^^L. 1 0 0 nm^Jico;^ h-i^ 
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m^M 1 0 ] 
m^m 1 1 1 

[fmm 1 2 1 
mmM 1 3 ] 

[if 14] 

umm 1 5 ] 

m^M 1 6 ] 

m^MlHi^h 3 0'^BI^^/6^mfim<7):i:^Me®> If^:a4:0^^ 9 cO'fprtL:*HC|B«<^DNA. 
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mm^] mm* 

[0 0 0 1 ] 

^-^^y::r (Montipora. sp) &^<D$m^J:'^mM&SRl^^^ytM&M. 3kllK^(Dmm 
[0 0 0 2] 

^ ^r<D:r,^:^]yr . VVT (Aequorea victoria) iZl^^ir i^B'^WiitM^M ( 
^-g-Jlfit/Cserai-rationaDS^^'^ME^I&iitC^cfv^-C. -fe =^^'ft:$-&7'c O s iff^tztz^W 

[0 0 0 3] 

Mi>X<i^m^i^^GFFm^i^<D—DtLXM'&MitM'&W (YFP) iim^fihfi^h 
o YFPii. li^^y (Aequorea) G F P ^^-(^(^ctJ-e ^ ftg?feftco:^^^^i-o 
Y F P (7? e is j; iy^Xi , -€-^^~^^6G,000~100,000M-^cm-^i3 J; lF0.6~0.8"e^ i9 (Tsien, 
R. Y. (1998). Ann. Rev. Biochem. 67, 509-544) . ^■irh'^i^i. —^^^Wi^B ( 

[0 0 0 4] 

tfz. G F p ^^^(Dm(Dm t . yry^m^m&K (cfp) ecfp 

(enlianced cyan fluorescent protein) :;e/^~^nf>^X-CV^^o tfz-, ^V^y^^^^ (Discom 
asp.) ^^hUm-^mitM&M (RFP) W-M^f^X is i) ^ DasRed^^'^P ^ :JxTV> Ji, o 

[0 0 0 5] 

(DM-^m.(r>m § ^CD ^ O (GFPuv. sapphire) ii^^^i)^^ Zmimm^itxm 
[0 0 0 6] 

[^^#StS:Kl] Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544 

L J; 9 i: 1- ^ i^M] 
[0 0 0 7] 

m\t^ m^(n>\i~'^\% mMMXWi^) tm^coif-iJ^^ (^^fe^^^c^Sft) com (;^h- 
[ISM ^ ^fz^ <D^m 

[0 0 0 8] 

^ iiJilBiim ^ mi^-f ^fz^ iiL-Cn-t^^J-^-^' (Mont ip 

ora. sp) ^Mv^TM'fe^Saff'^ra- Ki-;i,alf5^<7)^i|^l5^^, fe*gaSCOCP=^ 
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157#SOT>^/^°9^">^T^^^°7^':^@^^C, 201# S CO U v > T 
206#g<?)7 ji-;i'T7->*-t V t^S ^^x. -2) i ^; J; 0^7fett=^^# 
L/t:i:3fe^eHC0CP-FL^fp^LfCo COCP-FLf±560nnim)5^(^t?-i^ ^Oi&jlai; 
J; oT^^;^^^ h;i/i±600iimtcii°-^ L/io -^^tc, ±fBC0CP-FL«7)61 

h >'tc> 158#gco-7ai — ;VT9 — >'^f-n->>'tc^ 191#i O/--^" V =tr ^ 
yn^ v^^C, 213#g(7)-fe'J ^ T 9 - > t^g i^^ltx ^ t i I'; COCP-FL 1 1± ^ 'fc ^ ^ 
^#14^^ ^feoge®keima616^fp^L/io keima616tt> 440ninm)^<^ tf- =Sr ^ Cl 
cOi&jlBic J: oXm^J^-^^ h;K±616niniCE°-i5^ ^jf -t,, ;^ h-^Xv^^ h ^±176nmi#^'t 
tC;^# J^ffe* o /to 2^|§§g#f?{i. Keima616O61#Bc0 7aL-;VT9->=^^ 

C:OKeima570{±Keima616t ^;lt440ninm)|Hotf-:i^ ^^t,, ico®j)|at' 

\t i h (D^^ tw^^^v^T^^ L ^> -c- ^ o 

[0 0 0 9] 

:^mMK^iU-i. (a) Xf± (b) ^^^l-fe^^SKj^^^Mtt^ o 

( a ) mm-^ 1 r < y mse^ii ^^-t K ; 

[0 0 10] 

2|s:^§g<^SiJ(^)-Wtc J:tL(i\ JiiJ.T<7) (a) JL\± (b) t;^1-:^7fe®aH«'»^ tL^o 

(a) ie^ij#^3 tcia«<DT^ ymsB^iJ^^-t^se® ; 

[0011] 

*^§gco$ibtcSiJco»m;tLti\ \Xy(D (a) X« (b) tc^fm^SSSTSWft $ 
( a ) IB^iJ#-^ 5 Xfi 7 tc|B«<7) T ^ y miB^G ^^i" ^ ® ® ; 

( b ) SB^IJ#^ 5 Xt± 7 iriBic<7) T 5 y S^ffi^iJ v>T 1 MOT 5 J Mio^^^. S 
25.(^VX{±#JP$tL7tT5 ym@a^J^*L. m^#tt**L> 0 0nraJa±«O 

[0 0 12] 

?>^3Sll(;ot^#^cJ;^^i^\ JSy.T<^ (a) Xit (b) l^n^l-fe^Sfi®^ n - K 

(a) sB^ij#-t 1 i;iam<^T 5 ymiB^ij^^i-^^eK ; 

(b) @E^iJ#-^ 1 HIBftOT^ ymSB^iJ^risv^T 1 :^-^.MOT^ ym/5^~^*. S^. 2^ 
[0013] 

ib^rglJ<D&^«m:tL{i\ JaiLT<7) (a) Xti (b) t^^-fm^^SK^ ^ - K 

(a) @B^!J#^3 i;iB«cOT^ ym@B^J=^*-r'2>®e® ; 

( b ) @B?ij#-^ 3 \z%^m<D T<y mmn i<z^\^^x i^-h §m (dt^/ m:^^x^. am. r 

[0 0 14] 

:^^m<D^hliZm(DmW.li^^fi'it\ Jiy.TO (a) Xa (b) J::^-t^^SfiK=^=r- K 
( a ) iB^!j#-f- 5 Xti 7 ^I|B«(^ T 5 y mSB^O ^^i" ^S^M ; 

(b) iB^ij#^5Xt± 7 t^iBttc^T^ ym@B?iJt:::fev^x 1 /ei-^M^DT^ ym^^'^^. * 
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[0015] 

e>icSlJ<7)i^;ittc Jii.TO (a) Xit (b) tc^f DN Ay6^ti#$;jx^ 

o 

( a ) SB^!l#^ 2 Kmn<DU&W.m'l:^'t ^ D N A ; 

(b) iE5^iJ#-f-2 t::fBlRc9il^.@B^ijt3^v^T. 1 tJ;- Mcoil^O^*, W^Rlfy^Xii 

'?)DNAo 
[0 0 16] 

^mM<D^hizmomm^XiU£. J^J^TO (a) Xti (b) K^irDNA:^m^-^fi^ 

o 

( a ) mm^^ 4 tr|Btt(7):^^i£^!j ^;t-t D N A ; 

^DNAo 
[0 0 17] 

^mm<D-^hKm<7)mMKXiU£, iikT<D (a) Xit (b) tC^-tDN A36^~^|fft$^^'5> 

O 

(a) @e^iJ#-^6Xi± 8 iCfEm(7)i^S@S^ij^;ft'2>DNA ; 

(b) @e^J#-i-6X{±8 tcSB«<?)m*@e^Jici5V^T. 1 0:^*0^^. 
/3Z.{±'f>]-J)P^^1-'5>:^M^!j^*L, 1 0 0 n mm±69J^ h - ^ 
>^v7 h ^^i-'SgSK^n- F-r^:^^SB^J^^-r;SDNAo 

[0018] 

[0 0 19] 
[0 0 2 0] 

[0 0 2 1 1 

DsRed. HcRed) ■e^i20nm~30nnl-tr*-S^O^cML^ 2^^5goi5^'feM^^aK5J>n76nin. /^-fe 

^m^M (CFP) ^B'^MitiM^M (GFP) to^mmm^m'^Kis\^^xmm<Dmit^$¥'Mi<z 

^ ^ X. T t^Jfe (7) ^-fe a K a: |WI B# ^-fe i" ^ ^1 i ^, pj fg ^; L o 

[0 0 2 2] 

(1) :^^ggom&g 
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[0 0 2 3] 

( 1 ) cocp (T 5 i 4^*@b^ij=^@2^ij#^ 2 \z.7^-f) 

iij)|aM;^v&S (^Wl^'cr&ft) : 5 7 6 n m 

5 7 6 nmt;*3tt-S^;HS^*'^i^ I 6 4 0 0 0 
p HiSStt : ^ L 
[0 0 2 4] 

(2) COCP-FL (T5 ym@e^lJ=^@a»-^3 tC^L. :^*M£^iJ^@B»-^4 tl^l") 

iiiMS^^^ft iMMMi^^^) : 5 6 0 n m 

: 6 0 0 n m 

[0 0 2 5 ] 

( 3 ) keimaeie (T 5 7 miB^ll ^Sfi^J*-^ 5 t^:^ t^^SS^iJ ^iB^iJ#-i- 6 ) 
MlSeS^^r^S (B^^M:'C«) : 4 4 0 n m 

: 6 l 6 n m 
p HiS^tt : p H 7 . 5-10 T-^^5^^i±^^ 
[0 0 2 6] 

( 4 ) keima570 ( T ^ ^ mSB^U ^ @B^!J#-t 7 :^*iB^!j ^ @B^!j#^ 8 t^^i") 

MiMM^r&ft cm W^V&ft) : 4 4 0 n m 
'^itm:)zMM. : 5 7 0 n m 

p H^S14 : p H 7 . 5-10 -e:t^5^Kt±^^ 

[0 0 2 7] 

(Montipora. sp) ffl^^tiN- 1 n > :}x/Co 3^>-9->=f (Montipora. sp 

) (i^ ffiJM%Pm£&li7^M-9- > n'M^ v-^f > 5 K U vf+tcM-t^ >- 3'"<7) 1 a 
t?*!-;. :^*ft^te«J|:'t<D##:=&5^^i-<g) ^ t:*^'#v^o ^i3^ =f^>-9->=r (Montipora. s 

[0 0 2 8] 

SB^ijj tiistt^ ri/^^^miiiJ <^)$Eiaf±#i^t±Ra^$*T->&v^>6^ #!i£tf> i/0^e.2oji. 

L < 1 1 01®. i i9 0^ L < li 1 7^(0. $^tc&^L<{il^-^5'fiI, # 
[0 0 2 9 ] 

KJ C0B^^#14{±, @B^!l#-^l icfB«<7)T5 ymiB^J^^-t-S^fi«^il:7fe#ttt*Kfi^ 
^##:) ^L-CMv^fcO. (2) B.s|^L/c:3fe<^J^^-;v^'-^^J^^1-<7)^^;i'^^-t^«$ 
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[0 0 3 0] 

^5&oTv^T^) iv^o ^:)fe#tti±. fax.ti\ mt^m. ^Mft^ pHiS^tt 

[0 0 3 1 1 

J; v^o 

[0 0 3 2] 

3&0^1C@a^iJ#^ 2 . 4 . 6 Xt± 8 tcfamL/>:»@E^iJ(0'|t$ll^7flJffii-^ Z-tKJ:^ it^J& 
7°7^-7-=^IMtL. -?-tb^=^fflV^-C=i^y-i?->r/ (Montipora sp.) m^<D 

RKX ^nfzi^^l,zi,i, fpmb/cDNAif>i-^)Wt^a:fST-a<^mx.a#t'i 

o v> T (±^H^a»'=f'tMBi- ^ o 

[0 0 3 3] 
(2) :^p:||g^<7)DNA 

j; tm\ ^jscUBJcD-fe^gfiKXti^^SSK^ n - Fi"^ DN A>6^^^'0fc^^X'i. 

3^^§g<^)MaK=^=3- Ki-;g,DNA<^*##lli: LTJi. J^TO (a) Xfi (b) t^^i" 

(a) mm^^i. 3. 5X}i7tcifi«coT5ymiB^j**-ts^aK ; 

(b) i£^!j#-^l. 3. 5XtS 7 t^Km<^T5 y^@B^iJl::i3V^r 1 /&^P>M<7>T5 ym7&^' 
[0 0 3 4] 

:$:|&BJ<^fe*MaKXti:^^^a®^=2- Fi-^DNA<7):E^'2>:ir{$f!lt LTli. J21T 
CD (a) Xfi (b) KTp^-TDNAiitfzm^f^fl^o 
( a ) iS^iJ*-^ 2 . 4 . 6 Xt± 8 tC|Bmom&@£^!j ^^1" ^ D N A ; 
(b) MB^'J#^2, 4> 6X(± 8 i^lBftcoJtt^iB^JtiiSV^T. 1 hBMOi^^cD^^. 

n^R u^^yxuHM * *-r m*iB^j =^ * L . 56-o®^#ttxi±m^#tt ^ *-r ® a « 

^3- F-t^:^*i£^!J^^-r'g>DNAo 
[0 0 3 5] 

^HJIffl*t:-wd r 1 fim:5.t^VXfi#in^^1-^il*@B^0J 

ii 1 3 om. ct ^ L < {i 1 2 Ofis § L < {± 1 ^e*^?^ 1 0«. m\^U 
[0 0 3 6] 

2p:^B^ODNAt±. I^J X * X T 5 '9^i^-r^^t^^^-e§*L^ # 

M6^-7°9-f-7-^ffiV^/c.-K'; ^ 9--H^llIRJS (PGR) \,ZX'oXmi^'t^^ii'^X^^ 

ailiE# 2004-3122655 



#11 2004-018344 -J : 6/ 

[0 0 3 7] 

A^m^ir^^t-^^-X:'^;bo J: d '^<2r3fPC)^#^^±^ 'l?Jx.«\ Molecular Cloning: A 1 
aboratory Mannual, 2"*^ Ed., Cold Spring Hai-bor Laboratory, Cold Spring Harbor, N 
Y. ,1989. ^O^llCurrent Protocols in Molecular Biology, Supplement 1~38, John Wi 

ley & Sons (1987-1997) tC|a|^$^L-CV> -So 
[0 0 3 8] 

(3) :^m^<D^S.^^^^ii^ ^ - 

[0 0 3 9] 
[0 0 4 0] 

• T 5 9 — -IfiSf5-f-(Bacillusstearothermophilus maltogenic amylase gen 
e). • V ^ — 4^;!^ ^ ;^ a T 5 — -ifSf5-?-(Bacillus licheniformis alpha-amyl 

ase gene). • T 5 n V ^ 7 / -9^ • BANT 5 7 -4fstf5^ (Bacillus amylol 

iquefac iens BAN amylase gen6)^ '^^^ )V ^ • *^"!7 "^U * T^J^'^^) ^°^y~7' — y^fife^T^C 
Bacillus Subtilis alkaline protease gene) ^ L< {±^^^^;VX • 7^5 ;i/J:^ • ^evUv^ 
-^^m'^5•T' (Bacillus pumilus xylosldase gene)0'7'n^— ^5^., tfzltyr — iy • 9A^^^ 
OPr^L < tiPL'7^n^-^, lac. trp^ L < t±tac7^n^- ^ ^ if^O^^^tf ^ 

^ o 

[0 0 4 1 ] 

lffi?Li&WI&-efPi&Brtg=&-7°n^-iJ'(;of!|t L-C{±. S V 4 0 ^n^- MT- 1 ( 
p< ^ n -5^ ^ ^ > itfS^) 7°n-t-^, tfzliTy-^y ^4 )l':^2^^kMy°'a^-^f^t':^^ 

m^uMMm^ fu^-i> mifih ^ o m^^^muxi'^m'^^ ^ 7° n ^ - of a i: l -c i± > 

[0 0 4 2] 

tfc. 3js:^§gcoDNA(±'je:^Mt-JSCT. t h > ^ - 5 ^ S 

W^iicov^TtiTP I li5'-<;T-^-i5'^L<t±ADH3i5'-5^-^-^<7)J:^ 
-^^--^lizmM^kz'^^-^i-LXii ^\^^o ^^m<Dj^^^k.^^ ^ -if^K. ■^^)rT=^ 
3 >>'^--:h;V('^!lx.{f S V 4 0 t TziiT T J t> )V 7. 5 E 1 b flitl±l3^c7) ct)) , ^ 
^jO/n:/-9-@B^!J (^J;t(fS V 4 0-3:^^^^^-9-) J; t/SIRj^ >'/n :^-9-SB^iJ (fiix-ifTr-^ 
y'>-f;v;^ VA RNA F-r-i) ^>iO) O J: ^ >fe^*^;frLTv^T ^ J;v^o 

^ D N A SB^iJ ^ AM L T =J) i < . -g- (D—m i:L-CtiSV40 tt^^a.-^. (^^/^Bia^^^^tfLa 

{±Sf£# 2004-3122655 
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[0 0 4 3 1 

*I&^<7)DNA. •^n^-iJ', *3J;W'p;fa^::J: '9 ^5^-5 :ts-^i3J:t//S /i{i^^-^e^.>'r^'' 
^ o 

[0 0 4 4] 

(4) :^mM<Dmwmmi^ 

10 0 4 5] 

nS^m^fflmof!! ^LT(±. HEK2 93 IBIS. H e L a MB. COS 11!^^ B H Kmm 

. c H L mm tfziiCHo mm.^^b^mi'f hti^o m%mmm ^ mn^m t ^ mmm # a 

^fLfzDNAmn^^iM.^'t^1fmii<2:mx^^. ViJ' h n jK- V- v a 

. V ^S^;^ U ^i^°-7ai 3 >'^#^>^v^^ i i:/5^~-e|: 

[0 0 4 6] 

W-WmM<Dm tLXii. iju-r4 't:^tfzltiy V-^- -7 * n v -fr ;^ icM 1" ^ lEI^^^^ 
#lf?jtL^ -^Jx-tf. -^f y :^ n V ^ -t • -fe V if v a:- (Saccharomyces cerevislae) tfz It 
y ij u-^ ^ -^T. ' ^' ;V >; ( S accharomyces kluyveri)^>^)S'^tf f?^x^o ^-grTi^^O 
li^^x.^^ iS'-O^A:;^"^^ LT«^ f!lx.ii\ o^U-i^ h nxKV-v 3 a^uy^ 

[0 0 4 7] 

ttz\t\'') arn^-^Km-t^mux^^ho m^m^ti^x^-i^m'^^^^^-!^'^. dna# 

[0 0 4 8] 

k'^^ )v:^^^'^mm^&Pk'^^. Wi^'S.'k^^^^^^tij^X^:^ Baculovi 
rus Expression Vectoi's, A Laboratory Manual ; '^XfiJ vy Y • y'u h rj — ;vX • -f y 
• l/^jx^- • ^n>?-, Bio/Technology, 6, 47(1988)^t^|Btt) o 
[0 0 4 9] 

iT'y -y T • fi'^) y ^ )V=-fi • ^ ^ Vr~ • Kn v;^ • y -f j\y:^ (Autographa califo 

mica nuclear polyhedrosis virus)^^ffiv^^ lil iii)^X^ 
^A^ffliat LXii. Spodoptera frugiperdaCOJ^p^gil^-e^ S f 9> S f 2 1 C^-^'^ 

U ^ — • a:.^ -f- • -7 y — • T >' K • >'/\°^— (W. H. Freeman and Company) ^ —a. 
-3-^^(New York). (1992)] . Trichoplusia m(D$^Wmmx^^ll i F i v e (^>tf 

miiE#2 004-3122655 
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[0 0 5 0] 

h^-9:7^-}fe, S-Sepharose FF(7 7 v TttM)#<7) V v > =^ffi V^/^|^^ ^ ^^^^5^ 

[0 0 5 1 ] 

•5) o 

ti)<'&^wx^:ho -^mmmmmumm^^ i . 3 , 5xt± 7 \z%^m\^fzr^ ^WMm 

'Rmt'^m^ 2 . 4 . 6 Xi± 8 t^lB^ L/cm^Sfi^iJO'lf fR^fiJMf -5. i t J: ^ MS y" 
^ tic J: 19. 2f:|§HJcogaK=Sr3- K-f^ DN A^«^-r'&<^t::'jK^^>feDNA»fM-=^'f^$^ 
[0 0 5 2] 

_ ^V^T\ itL^ODNA8jf>t=&J»t'itf5^ffl^mx.S#ftcJ; t J: i9 . 

F;fa<7)i!|i'^® a K ^ 3 - K-r ^ D N A =lr# -5, i t # ^ o i O D N A ^itS JfeHiim 

[0 0 5 3 1 

m^T < ^mw.nt(Dm^^&^h ltii^Ls v^^j^n-r >v?aL^->3 t^<7)^-^ 

[0 0 5 4 ] 
[0 0 5 5] 

miiE#2 004-3122655 
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o 

[0 0 5 6] 

^~tLX{±. #tc$ljpi{i;&v^75^ i5ix.ii\ ^ TpNEOj 

(P. Southern, and P. Berg (1982) J. MOl. Appl. Genet. 1:327) , [pCAGGSj (H.Ni 
wa,K.Yamamura.and J.Miyazaki. Gene 108,193-200(1991)) . TpRc/CMYj {^y^Yu 

r ynu) . rpCDM8 J {4 > if vu^ynw t-^^^ mm ^-x\t. rpRS303 

J , rpRS304j , rpRS305j , rpRS306j , rpRS313j , rpRS314j , rpRS315j . [pRS316] (R 
.S.Sikorski and P.Hi eter (1989) Genetics 122: 19-27) . rpRS423j , rpRS424j , Tp 
RS425J , rpRS426j (T. W. Christ ianson, R. S. Sikorski, M.Dante, J.H.Shero, and P. H 
ieter (1992) Gene 110: 119-122) ti^ifii^Um^M^^hi^^o 
[0 0 5 7] 

bC-3T3lfflia> NIH3T3lfflia> CHO(Chinese hamster ovary) Ifflia. HeLalfflfl^. NRK (normal rat 
kidney) IfflSa. TSaccharomyces cerevisiaej If (DW-^MM^ izM'M (E. coli) MM 

[0 0 5 8] 
[0 0 5 9] 

, 5 i^n^^KUT. ^v^e^^/Ma. ^;v^^v-A>^ t^(7)^^^lii^ ^la 

o 

[0 0 6 0] 

>^^S (ATTO 7"viS';v-f ^-vT:^•7-Y^'-) ^ if =Srffi v^X^f d h ^Wt^X-^ ^ o 
[0 0 6 1] 

keima616<^J#^t±Sij^M:;'cr&* (®.TO;^&«) /J)^'4 4 0 nm. :i:^fe^^feft5&^~6 1 6 n 
m-e^ -2, i 1 ^ . ffijli':^ 420-460 nm. 6 0 0- 6 4 0 nmg^KO 7 W ;V iJ' - =Sr 
^£^t-'2)vni: Lv^o tfz^ keima570O:l^'^ti®i®>^:'c^feS {mMMi^&^) ^"'4 4 
0 n m. '^im.-^i^^if 5 7 0 n mt?^ ^ ^ ^> . ii)*3:)fe 420-460 nm. Mpfe 5 5 
0-5 9 Onm@*<0-7^ ;i'i5'-=^'fiffi1-*Cl iiT&Wt LV>o 
[0 0 6 2] 

miE# 2004-3122655 
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[0 0 6 3 ] 

(6) h 

^mmKXiui. :^mmmK%mLfzm^M. m^m^M. dna. m.^^^^^ ^- 

[0 0 6 4] 

mm 

( 1 ) total RNAOtttB 

mMX^^m^&MoMi-S:^(DM-m^n<^fZo ^^N-^-tia^^^V^f (Montipora. sp 
) ^fflv^/co m^Lfz::i^y-^>::f^%^XW^. M*: 1 i^* v A tC'TRIzol" (GIBCO BR 
L) ^7.5m imK.X^^i^i-y( XL. 1500Xg-eiO:S'FHg^'C> Lt'Co ±vtl' ^ n n A 1. 5 

ml ^ijuL. mpmmiWLtz^k. s^mmmLtzo Tsooxg-tris^p^it'ii^L/io ±miz4 

V/n/NV-;V3.75m 1 =S-]!]nx. mpf^mnLtz^k. lO^mmmLtzo 17000 Xg-eiO^rel 
M'L-LfZo ±'im'ti^X70%J-^ y ~}V^6mm^X17000XgX10^mM't-LtZo ±Vf^^ 
-C, rM^DEPC7|c200A^ l-CiML/Co DEPC7jc-ritft|L/-c total RNA^lOOj^il^f^LT. 0. 

D.260^0.D.280(^'fe^M^L-CRNAM^SlJofco 53/^gOtotal RNA^#7^:o 
[0 0 6 5 ] 

(2) First strand cDNAO-^^ 

total RNA First strand cDNAO-^j^^ y h "Ready To Go" (Amersham Ph 

armacia) iZX 19 cDNA (33 // 1) =^ -g-^ L o 
[0 0 6 61 

( 3 ) Degenerated PGR 

^mLfzFirst strand cDNA(33/i 1)C7)^ ^3^ l^^Mi: LTPCR^^TofCo y'^^-^- 
Mm ^z LUWfMLfzo 

5'- GAAGGRTGYGTCAAYGGRCAY -3' (primerl) (Sfi^J*-^ 9 ) 
5'- ACVGGDCCATYDGVAAGAAARTT -3' (primer2) (ia^ij#-^ 1 0) 
m^y^y. R(±AX{iG. YfiCXfiT. V^iA,CX^±G^ DfiA.GXtiT SiiCXtiG. H(±A,T 

[0 0 6 7] 

pcR^i^;-<ta;^ 

Tyy'U- h (first strand cDNA) 3ju I 

XIO taq -7 r — 5/^1 

2.5inM dNTPs 4fi 1 

100 M primerl 1^1 

100 /iM primer2 lju 1 

5 V Q 35 1 

taq polymerase(5U/ul) 1 jm 1 

tBIE# 2004-3122655 



#fl 2004-018344 



^-""J : 11/ 



[0 0 6 8] 

94 1: 1:9- (PAD) 

94 1: sofPimn) 

52X: 30fPimM^O-y^4'r-(DT=-~-') >V) 
4°C 

[0 0 6 91 

-Eg (75PCRjRjS:.Tl# P> f\.fzm%Wil!i}\ {ji l^x>7°l^-bi:LT. -J^ |W1 D^#-eP 
[0 0 7 0] 

( 4 ) y n - ^ > ?/:^^i£^J CO;^^ 

L/tDNAlffJt ^pT7-blue vector (Novagen) iz^-i v a > L/Co (TGI) 

littJ; iQplasmid DNA^^fli^ LT. #A:g:JxfcDNA»T>T-0±^M^lJ=^DNAv-i^ 

J: (9^feL/co tf^tL/cJ^^SE^iJ'Sr'ftfeO^^SfijtfK^cOi^^SB^iJfcTOL-C-eoDNA:^ 

CO §1 L 5' -RACE"&:fe i 3' -RACEfe \,ZX.^ ^'^^'^^(D ^ u~-=.> ^^^T^fzo 
[0 0 7 1 ] 

(5) 5'-RACE-ft 

Degenerated PCR-e# tL/cDNA»f>T- ^05' -fl!! (Dm.&nm ^ ^^-t ^fzist>K5' -RACE Syste 
m for Rapid Amplification of cDNA Ends, Version 2.0(GIBC0 BRL)^fflV^■r^ 5'-RACE-^ 
^^fo/co mMtLX (1) -eiH^L/ctotal RNA^5;« g'®^ Lf^o 

dC-tailed cDNA^O— UlSOiiiligirti 

5'-GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primerS) (@£^ij#^ 1 1) 
5'- CTCAGGGAATGACTGCTTTACAT -3' (priiner4) (Sfi^iJ*-^ 1 2) 

[0 0 7 2] 

5'-GGCCACGCGTCGACTAGTAC-3' (primerS) (@B^J## 1 3 ) 
5'- GTCTTCAGGGTACTTGGTGA -3' (primerG) (|£5^lJ## 1 4) 

[0 0 7 3 ] 

/cDNAifM- ^pT7-blue vector (Novagen) liZy^ ^~ 3 > Lfzo (TGI) K Y y > 

plasmid DNA^It^L-C. A$tL/cDNAifitcD:^^@£5^lJ=^DNA>'-i5'-x>^f-lZ J: i9 

[0 0 7 4] 

(6) 3'-RACE& 

Degenerated PCR-t?# ^ tLT^cDNABf Jnr<^3' 1l!l^:^{±. ( 4 ) <^m^@B^!j^^-e# tLTt'lt 
f|x.=|-St'f^^L/i7°7-f -^-i:^ V ^^dT^'^-f -^-OPCR-^'tf/^o (2) "Cp 

KL/ifirst strand cDNA ^ 3 M L o 

5'- ATGTAAAGCAGTCATTCCCTGAG -3' (primer7) (MB^iJ#^ 1 5) 
[0 0 7 5] 

PCR^JS?Sli^ 

ffi|iE# 2004-3122655 
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J-y-fV-y (f i rst strand cDNA) 
XIO taq 7 7 T - 
2. 5mM dNTPs 



ZlJL 1 
^(X 1 

4 n 1 
1/i 1 



20 /iM primer? 

IOajM 5^- U n'dTprimer 

taq polymerase (5U/// 1) 



35 1 



[0 0 7 6 1 

PCRKJ:E-^f^ 

94 1: Imin(PAD) 

94 1: 30sec (^14) 

52°C SOsec (»iy^(0 7°9-f v-(DT-- V >'i5'*) 

72t: Imin (^"^ ^ 'n'- C0#S) 

72°C 7min (Sti;<7)#:g) 

4t: 

[0 0 7 7] 

LfcDNAif>t *pT7-blue vector (Novagen) 9 ^-^y a > L/^o ^liM* (TGI) 
^Jplasmid DNA^Mb-C. #A$tLfcDNAif>T-<7)i^&@£^iJ^DNAv-i5' J: Oft 



[0 0 7 81 

(7) «mt:-<7)®|ii^ia 

MJfi^U n'dTy^-r-^-^MLT. (2 )-eiiML/cFirst strand cDNA=S:#a t LT 

trfBftoT^ ymi£^|J=^^■t^^e®^cocpi|§■^■r^o 

5'- CCCGGATCCGACCATGGCTACCTTGGTTAAAGA -3' (primerS) (iB^iJ#-i- 1 6) 
[0 0 7 9] 

•rV-ZV-h (first strand cDNA) 3;« 1 

XIO pyrobest y 7 r — 5;/ 1 

2. 5mM dNTPs 4 // 1 

lOOuM primerS 1/^1 
lOOuM ^'dT^^-f -7- 1 1 

^UQ 35 /zl 

pyrobest polymerase(5U//i 1) 1// 1 

[0 0 8 0] 
PCRRjS^f^ 
94 °C Imin (PAD) 
94t: 30sec (^14) 

52^ 30sec (ilM^t^'T'v^ v-(^T--U >'^) 
72^: Imin (7°9 V-#:M:) 
Ji|B3;^ 7" ^ 30-9- ^ ;v^f o fz o 
72X: 7min (*t^co#ft) 

4°C 

[0 0 8 1 1 
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vector (Invitrogen) ©BamH I . EcoR I UiiLiZ-^y'^ n - ^ > LT. (JM109-D 

E3) ■X:^mM^^fZo §tmm\^l<t^Mm ^^Uis-tagmt < J: 9 > 9 ^ h Lfz(DX-mM 

^SiiNi-Agarose gel (QIAGEN)tr«S^LfCo ^M<D:)fm±ifm<D-:^u h ^-)l^KmCfZo 

10 0 8 2] 

(8) jtmxm±mm 

20fiW&^m&^ 50mM HEPES pH7.9M=SrffiV^TP^l|X^^^ b;U^fltet/wo C<d:^^ 
V }V(D\£~^ (Dig.X i)^}l^mti^'ntf^Lfzo ='*>'-9->3~'S*'fe*^e (COCP) -c:- 

i:i576nmKm.W Id ~ ■i^ fimisi) h ntz (mi. Ml) o tfz. pH4~10T:-^^ LTV^ytio ( 

III2) 

[0 0 8 3 1 

mi] 

Montipora.spcfcy ^it^jKitfe^^S H (COCP)<Z>#tt 



1 

















COCP 


576nm 




64000(576nm) 






221 a.a. 


keima61 6 


440nm 


61 6nm 


28000(440nm) 


0.24 


fey 


222a.a. 



[0 0 8 4] 

(9) -fe^SSK^a^^m^naK^o®:^ 

i;>=^}fAL, 94#SOt;^^':^>=^T;^/^°9^>^'. 142#g(7)T:5^^^°9^'>=^-b'; > 
157#acOT;^/■^°9^'>'=^T:^^^°7^">^^C, 202#SCO'J V >^T;W^'->iC, 206 

a K ^ COCP-FL tVfz ( T ^ y mia^iJ ^ MB^iJ*-^ SiZ^L. :^*iE^iJ ^ @E^!J#-^ 4 
7P1-) o C0CP-FLii560nmtcMi)5|HcoH°-^ ^jf Oo >1 OJSjfetC i o -C^^;^^i5^ h ;U(i600n 

[ 0 0 8 51 

(10) :^ h-i^ ^i^y h<Di^^^j:^'^M^M&M(O^^M 

COCP-FLc7562#@CO-fe V > ^ 7 a:. T 9 - > tC, 93#gcO'l' V O >- ^ h Ix:^::.^ 
tcis 124#@<7)/s-i; >^ h 159#@<0'7 j:.^;vT'7 — >'^f-n v;y 192# 

@ CO/-? ^ =^ -f V n V > t::, 214# g<7)-bU^=^T9-^ leg ^ ^x. i i ic i !9 COCP- 
^ij ^ @e5^ij#-^ 5 ^&mn^w.n^-^ e ic^-r) t Ltzo uQamiizmi&<D ii - ^ 

ft:^^:;^ ^ < ^ ^ i t /^)^^-e ^ . m^m^^^mm ^ < vite-e § o ttz. mm^-^mttm 

[0 0 8 61 

(11) :^ :^^yy y<D±^^j:n'^M^M&M<oi^M 

Keima616<^62#S<^'7 j^";i/T9 — — ^tc, 63#g<^^^;i'^ 5 > -r -f 

yi<zW:^^^^^ti,zX^m^M&«.^mnLfZo ^ (7)5fc^m5fcMSK^Keima570 (T^ 
y ^ifi^ij =lr@5^!j#-f- 7 =^ ie^!j#-^ 8 i^^-t) ^: L/io C: <7)Keima570{iKe 

ima616i:lWi^440nmtc®j|B(^) ^^-fc,, ^(DBMizJa ^ 570mi(D^^(D}£- ^ ^^-f ( 

llI4)o ^ h-^':^ v:7 h {±130nmt:^i:^1i|-e^;i,o !^5fe(7)^^^eK{iJ:t^jai^Bt^:Sj^ 
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[0 0 8 71 

(12) pHi^S'I4<7)iilJ^ 

50mM(DTIBOM#nSt'"c'^fiK (Keima61625.t/Keima570) <DPR1R^^^^ VJl^^M^Lfz 

pH4, 5. 5.5 : ^m$i^^yyr~- 
pH6 : ^jym^^yyr- 

pH6.6 : MOPS/-^"-;' -7 T - 
pH7. 7. 5. 8 : HEPES^-^" yyr~ 
pH9. 10 : V V -7 T - 

pH7.5~10-eii°-i5'<^)|t{±^^L-CV^/io (m 5:S.y^'lll 6) 
[0 0 8 81 

[mi] IEIli±^ COCPon«;^^:^^ h ;v=Jr^1-o 

[112 1 I12{±. COCP<^)p HiS^'tt(7)pj5c^*=lr^i-o 

[12131 121 3 (i. KeimaQiecomM^^i!^ h )]^ t^it:^^:^ h;V=lr^1-o 

[12 4] 1114 Kema570<Dmi&:^^'!^ y^^tm^:^^'^ Vny^^-to 

[1215] laSfi^ Keima6l6<7)pHiSS14cOi!l^|§:^=lr:^i-o 

[1161 me lit. Keima570(7)pHiSS14c7)M^M^^^'to 
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imm] 

[0 0 8 9] 

SEQUENCE LISTING 
<110> RII^EN 

<120> Dye and fluorescent proteins 

<130> A31700A 

<160> 16 

<210> 1 

<211> 221 

<212> PRT 

<213> Montipora. sp 
<400> 1 



Met Ser 


Val 


He Ala Lys Gin 


Met 


Thr 


Tyr 


Lys 


Val 


Tyr 

^ 


Met 


Ser 


Gly 


1 




5 






10 










15 




Thr Val 


Asn 


Gly His Tyr Phe 


Glu 


Val 


Glu 


Gly 


Asp 


Gly 


Lys 


Gly 


Lys 






20 




25 










30 

x^ 






Pro Tyr 


Glu 


Gly Glu Gin Thr 


Val 


Lys 


Leu 


Thr 


Val 


Thr 


Lys 


Gly 


Gly 




35 




40 

A. 










45 








Pro Leu 


Pro 


Phe Ala Trp Asp 


He 


Leu 


Ser 


Pro 


Leu 


Ser 


Gin 


Tyr 


Gly 


50 




55 










60 










Ser lie 


Pro 


Phe Thr Lys Tyr 


Pro 


Glu 


Asp 


He 


Pro 


Asp 


Tyr 


Val 


Lys 


65 




70 








75 










80 


Gin Ser 


Phe 


Pro Glu Gly Tyr 


Thr 


Trp 


Glu 


Arg 


He 


Met 


His 


Phe 


Glu 






85 






90 










95 




AsD Glv 


Ala 

AAA 


Val Cys Thr Val 


Ser 


Asn 


Asp 


Ser 


Ser 


He 


Gin 


Gly 


Asn 






100 




105 










110 






Cys Phe 


He 


Tyr Asn Val Lys 


He 


Ser 


Gly 


Val 


Asn 


Phe 


Pro 


Pro 


Asn 




115 




120 










125 








Gly Pro 


Val 


Met Gin Lys Lys 


Thr 


Gin 


Gly 


Trp 


Glu 


Pro 


Asn 


Thr 


Glu 


130 




135 










140 










Arg Leu 


Phe 


Ala Arg Asp Gly 


Met 


Leu 


He 


Gly 


Asn 


Asn 


Phe 


Met 


Ala 


145 




150 








155 










160 


Leu Lys 


Leu 


Glu Gly Gly Gly 


His 


Tyr 


Leu 


Cys 


Glu 


Phe 


Lys 


Ser 


Thr 






165 






170 










175 




Tyr Lys 


Ala 


Lys Lys Pro Val 


Arg 


Met 


Pro 


Gly 


Tyr 


His 


Tyr 


Val 


Asp 






180 




185 










190 






Arg Lys 


Leu 


Asp Val Thr Ser 


His 


Asn 


Lys 


Asp 


Tyr 


Thr 


Phe 


Val 


Glu 




195 




200 










205 








Gin Cys 


Glu 


He Ser He Ala 


Arg 


His 


Ser 


Leu 


Leu 


Gly 








210 




215 










220 










<210> 2 
























<211> 666 






















<212> DNA 






















<213> Montipora. sp 




















<400> 2 
























atg agt gtg ate get aaa caa 


atg 


acc 


tac 


aag 


gtt 


tat 


atg 


tea 


ggc 


Met Ser Val 


He Ala Lys Gin 


Met 


Thr 


Tyr 


Lys 


Val 


Tyr 


Met 


Ser 


Gly 


1 




5 






10 










15 




acg gtc aat gga cac tac ttt 


gag 


gtc 


gaa 


ggc 


gat 


gga 


aaa 


gga 


aag 


Thr Val Asn Gly His Tyr Phe 


Glu 


Val 


Glu 


Gly 


Asp 


Gly 


Lys 


Gly 


Lys 
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20 25 30 

cct tac gag ggg gag cag acg gta aag etc act gtc acc aag ggt gga 
Pro Tyr Glu Giy Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly Gly 

35 40 45 

cct ctg cca ttt get tgg gat att tta tea eca etg tct cag tac gga 
Pro Leu Pro Phe Ala Trp Asp lie Leu Ser Pro Leu Ser Gin Tyr Gly 

50 55 60 

age ata cca ttc ace aag tac cct gaa gac ate cct gat tat gta aag 
Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val Lys 
65 70 75 80 

cag tea ttc cct gag gga tat aca tgg gag agg ate atg eac ttt gaa 
Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg He Met His Phe Glu 

85 90 95 

gat ggt gea gtg tgt act gtc age aat gat tec age ate caa ggc aac 
Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly Asn 

100 105 110 

tgt ttc ate tac aat gtc aaa ate tet ggt gtg aac ttt cct cee aat 
Cys Phe He Tyr Asn Val Lys He Ser Gly Val Asn Phe Pro Pro Asn 

115 120 125 

gga cct gtt atg cag aag aag aca cag ggc tgg gaa ecc aac act gag 
Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Asn Thr Glu 

130 135 140 

cgt etc ttt gea cga gat gga atg ctg ata gga aac aac ttt atg get 
Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asn Phe Met Ala 
145 150 155 160 

ctg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttc aaa tct act 
Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser Thr 

165 170 175 

tac aag gea aag aag cct gtg agg atg eca ggg tat eac tat gtt gac 
Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val Asp 

180 185 190 

cge aaa ctg gat gta aec agt eac aac aag gat tac aca ttt gtt gag 
Arg Lys Leu Asp Val Thr Ser His Asn Lys Asp Tyr Thr Phe Val Glu 

195 200 205 

cag tgt gaa ata tee att gea cge cae tct ttg etc ggt tga 
Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 3 
<211> 222 
<212> PRT 

<213> Montipora. sp 
<400> 3 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Ser Gin Tyr 
50 55 60 
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Gly 


Ser 


He Pro Phe 


Thr Lys 


Tvr Pro 


Glu 


65 








70 






Lvs 


Gin 


Ser Phe Pro 


Glu Glv 


Tyr Thr 


Tro 








85 






90 


Glu 


AsD 


Gly Ala Val 


Cvs Thr 


Val Ser 


Asn 








100 




105 

v_/ V-^ 




Asn 


Cvs 


Phe He Tyr 


Asn Val 


Lvs He 


Ser 






115 






120 




Asn 


Gly 


Pro Val Met 


Gin Lvs 


Lvs Thr 


Gin 




130 

JL V-/ \y 






135 

Jim \^ 






Glu 


Are 


Leu Phe Ala 


ArR AsD 


Gly Met 


Leu 


145 








150 






Ala 


Leu 


Lys Leu Glu 


Glv Glv 


Gly His 


Tvr 








165 






170 


Thr 


Tvr 


Lys Ala Lys 


Lvs Pro 


Val Arg 


Met 








180 




185 




Asp 


Arg 


Lys Leu Asp 


Val Thr 


Ser His 


Asn 






195 






200 




Glu 


Gin 


Cys Glu He 


Ser lie 


Ala Are? 


His 

XXX 




210 






215 






<210> 4 












<211> 669 










<212> DNA 










<213> Montipora. sp 








<400> 4 












atg 


gtg 


agt 


gtg ate 


cfct aaa 


caa ats" 


acc 


Met 


Val 


Ser 


Val He 


Ala Lys 


Gin Met 


Thr 


1 






5 






10 


ggc 


acg 


gtc 


aat gga 


cac tac 


ttt £fas 


Rtc 


Gly 


Thr 


Val 


Asn Gly 


His Tyr 


Phe Glu 


Val 








20 




25 




aag 


cct 


tac 


gag gga 


eras casr 


aca fifta 


aag 


Lys 


Pro 


Tyr 


Glu Gly 


Glu Gin 


Thr Val 


Lvs 






35 






40 




gga 


cct 


ctg 


cca ttt 




£fat att 


tta 


Gly 


Pro 


Leu 


Pro Phe 


Ala Trp 


AsD He 


Leu 




50 






55 






gga 


age 


ata 


cca ttc 


acc aaff 


tac cct 


saa 


Gly 


Ser 


He 


Pro Phe 


Thr Lys 


Tyr Pro 


Glu 


65 








70 






aag 


cag 


tea 


ttc cct 


eras; efg^a 


tat aca 


tS£f 


Lys 


Gin 


Ser 


Phe Pro 


Glu Gly 


Tyr Thr 


Trp 








85 






90 


gaa 


gat 


ggt 


gca gtg 


tert act 


2tc affc 


aat 


Glu 


Asp 


Gly 


Ala Val 


Cys Thr 


Val Ser 


Asn 








100 




105 




aac 


tgt 


ttc 


ate tac 


aat gtc 


aaa ate 


tct 


Asn 


Cys 


Phe 


He Tyr 


Asn Val 


Lys He 


Ser 






115 






120 




aat 


gga 


cct 


gtt atg 


cag aag 


aag aca 


cag 



8 3 


4 4 








Asp 


He 


Pro 


Asp Tyr 


Val 


75 








80 


Glu 


Arg 


He 


Met Asn 


Phe 








95 




Asp 


Ser 


Ser 


He Gin 


Gly 








110 




Gly 


Val 


Asn 


Phe Pro 


Pro 






125 






Gly 


Trp 


Glu 


Pro Ser 


Thr 




140 








He 


Gly 


Asn 


Asp Phe 


Met 


155 








160 


Leu 


Cys 


Glu 


Phe Lys 


Ser 








175 




Pro 


Gly 


Tyr 


His Tyr 


Val 








190 




Arg 


Asp 


Tyr 


Thr Ser 


Val 






205 






Ser 


Leu 


Leu 


Gly 






220 








tac 


aag 


gtt 


tat atg 


tea 


Tyr 


Lys 


Val 


Tyr Met 


Ser 








15 




gaa 


ggc 


gat 


gga aaa 


gga 


Glu 


Gly 


Asp 


Gly Lys 


Gly 








30 




etc 


act 


gtc 


acc aag 


ggt 


Leu 


Thr 


Val 


Thr Lys 


Gly 






45 






tea 


cca 


ctg 


tct cag 


tac 


Ser 


Pro 


Leu 


Ser Gin 


Tyr 




60 








gac 


ate 


cct 


gat tat 


gta 


Asp 


He 


Pro 


Asp Tyr 


Val 


75 








80 


gag 


agg 


ate 


atg aac 


ttt 


Glu 


Arg 


He 


Met Asn 


Phe 








95 




gat 


tec 


age 


ate caa 


ggc 


Asp 


Ser 


Ser 


He Gin 


Gly 








110 




ggt 


gtg 


aac 


ttt cct 


ccc 


Gly 


Val 


Asn 


Phe Pro 


Pro 






125 






ggc 


tgg 


gaa 


ccc age 


act 
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Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca cga gat gga atg ctg ata gga aac gat ttt atg 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Phe Met 
145 150 155 160 

get ctg aag ttg gaa gga ggt ggt cac tat ttg tgt gaa ttc aaa tct 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

act tac aag gca aag aag cct gtg agg atg cca ggg tat cac tat gtt 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr Val 

180 185 190 

gac cgc aaa ctg gat gta acc agt cac aac agg gat tac aca tct gtt 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata tec att gca cgc cac tct ttg etc ggt tga 
Glu Gin Cys Glu He Ser He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 5 
<211> 222 
<212> PRT 



<213> Montipora. sp 
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1 Tip 


Ala T Tire 


CAn Mpf Thr Tvr T vq Val Tvr Mpf 
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ID 1 R 
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Vo 1 

vai 


Asn uiy 


fiis lyr 


PViA Oln V?il Oln fllv A^n filv T v<5 
rile Vjlu Vd.i vJiU Viiy xxoy yjiy Ijjo 


Gl V 






20 








Lys Pro 


Tyr 


Glu Gly 


Glu Gin 


Thr Val Lys Leu Thr Val Thr Lys 


Gly 




35 






40 45 




Gly Pro 


Leu 


Pro Phe 


Ala Trp 


Asp He Leu Ser Pro Leu Phe Gin 


Tyr 


50 






55 


60 




Gly Ser 


He 


Pro Phe 


Thr Lys 


Tyr Pro Glu Asp He Pro Asp Tyr 


Val 


65 






70 


75 


80 


Lys Gin 


Ser 


Phe Pro 


Glu Gly 


Tyr Thr Trp Glu Arg Thr Met Asn 


Phe 






85 




90 95 




Glu Asp 


Gly 


Ala Val 


Cys Thr 


Val Ser Asn Asp Ser Ser He Gin 


Gly 






100 




105 110 




Asn Cys 


Phe 


He Tyr 


Asn Val 


Lys He Ser Gly Thr Asn Phe Pro 


Pro 




115 






120 125 




Asn Gly 


Pro 


Val Met 


Gin Lys 


Lys Thr Gin Gly Trp Glu Pro Ser 


Thr 


130 






135 


140 




Glu Arg 


Leu 


Phe Ala 


Arg Asp 


Gly Met Leu He Gly Asn Asp Tyr 


Met 


145 






150 


155 


160 


Ala Leu 


Lys 


Leu Glu 


Gly Gly 


Gly His Tyr Leu Cys Glu Phe Lys 


Ser 






165 




170 175 




Thr Tyr 


Lys 


Ala Lys 


Lys Pro 


Val Arg Met Pro Gly Tyr His Tyr 


He 






180 




185 190 




Asp Arg 


Lys 


Leu Asp 


Val Thr 


Ser His Asn Arg Asp Tyr Thr Ser 


Val 




195 






200 205 




Glu Gin 


Cys 


Glu He 


Ala He 


Ala Arg His Ser Leu Leu Gly 




210 






215 


220 
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<210> 6 
<211> 669 
<212> DNA 

<213> Montipora. sp 

<400> 6 

atg gtg agt gtg ate get aaa caa atg acc tac aag gtt tat atg tea 
Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

ggc acg gtc aat gga cac tac ttt gag gtc gaa gge gat gga aaa gga 
Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

aag ect tae gag gga gag cag aca gta aag etc aet gte aee aag ggt 
Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

gga ect ctg eca ttt get tgg gat att tta tea cca ctg ttt cag tac 
Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Phe Gin Tyr 

50 55 60 

gga age ata cca ttc acc aag tac ect gaa gac ate ect gat tat gta 
Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

aag cag tea tte ect gag gga tat aea tgg gag agg aee atg aac ttt 
Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

gaa gat ggt gea gtg tgt act gtc age aat gat tec age ate caa ggc 
Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

aac tgt tte ate tae aat gtc aaa ate tct ggt aeg aac ttt ect cce 
Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

aat gga ect gtt atg cag aag aag aea eag gge tgg gaa ecc age act 
Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

gag cgt etc ttt gca ega gat gga atg ctg ata gga aac gat tat atg 
Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 150 

get etg aag ttg gaa gga ggt ggt eac tat ttg tgt gaa ttt aaa tet 
Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 170 175 

aet tae aag gea aag aag ect gtg agg atg cca ggg tat cac tat att 
Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

gac cge aaa ctg gat gta acc agt cac aac agg gat tae aca tct gtt 
Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

gag cag tgt gaa ata gcc att gea ege cac tct ttg etc ggt tga 
Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 7 
<211> 222 
<212> PRT 
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<213> Montipora. sp 
<400> 7 

Met Val Ser Val He Ala Lys Gin Met Thr Tyr Lys Val Tyr Met Ser 

15 10 15 

Gly Thr Val Asn Gly His Tyr Phe Glu Val Glu Gly Asp Gly Lys Gly 

20 25 30 

Lys Pro Tyr Glu Gly Glu Gin Thr Val Lys Leu Thr Val Thr Lys Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Trp Asp He Leu Ser Pro Leu Met Cys Tyr 

50 55 60 

Gly Ser He Pro Phe Thr Lys Tyr Pro Glu Asp He Pro Asp Tyr Val 
65 70 75 80 

Lys Gin Ser Phe Pro Glu Gly Tyr Thr Trp Glu Arg Thr Met Asn Phe 

85 90 95 

Glu Asp Gly Ala Val Cys Thr Val Ser Asn Asp Ser Ser He Gin Gly 

100 105 110 

Asn Cys Phe He Tyr Asn Val Lys He Ser Gly Thr Asn Phe Pro Pro 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Gin Gly Trp Glu Pro Ser Thr 

130 135 140 

Glu Arg Leu Phe Ala Arg Asp Gly Met Leu He Gly Asn Asp Tyr Met 
145 150 155 160 

Ala Leu Lys Leu Glu Gly Gly Gly His Tyr Leu Cys Glu Phe Lys Ser 

165 • 170 175 

Thr Tyr Lys Ala Lys Lys Pro Val Arg Met Pro Gly Tyr His Tyr He 

180 185 190 

Asp Arg Lys Leu Asp Val Thr Ser His Asn Arg Asp Tyr Thr Ser Val 

195 200 205 

Glu Gin Cys Glu He Ala He Ala Arg His Ser Leu Leu Gly 

210 215 220 

<210> 8 
<211> 669 
<212> DNA 

<213> Montipora. sp 



<400> 8 




atg 


gtg 


agt 


Met 


Val 


Ser 


1 






ggc 


acg 


gtc 


Gly 


Thr 


Val 


aag 


cct 


tac 


Lys 


Pro 


Tyr 






35 


gga 


cct 


ctg 


Gly 


Pro 


Leu 




50 




gga 


age 


at a 


Gly 


Ser 


He 


65 







10 15 



20 25 30 



40 45 



55 60 



70 75 80 
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pao* 


tra ttc cct 




tat 


aca 


tgg 


gaff 




acc 


ater 


aac 


ttt 

U L l< 


Lvs 


Gin 


Ser Phe Pro 

V./wX X XX Va' X ^ W 


Glu Glv 


Tvr 


Thr 

X XXJL 


Tro 

X X 


Glu 

VX X VX 


Ar2f 

XXX ^ 


Thr 

X XXJL 


Met 


Asn 

X X X X 


Phe 

X XXVr 






85 








90 










95 

«y Vr 








CTcrf PTa Q'tO' 


tgt act 


gt c 


ae^c 


aat 


ffat 


tec 


aQ"c 


ate 

CX u v< 


caa 


ggp 


Glu 


ASD 


Gly Ala Val 


Cvs Thr 

T \^ X XXX 


Val 

T vX X 


Ser 


Asn 

X XVJ X X 


AsD 


Ser 


Ser 


He 


Gin 

AAA 


Gly 

V* X Jf 






100 

\y \^ 






105 

JL V V/ 










110 

^^ A 










ttc atr tar 


aat etc 


aaa 

add 


ate 


tct 

LOU 


ggt 


acg 


aac 


ttt 


cct 


CCC 


Asn 


Cvs 


Phe lie Tvr 


Asn Val 

XXVJXX T CX X 


Lvs 


He 

iX X \u« 


Ser 


Glv 


Thr 

X XXX 


Asn 

XXVJXX 


Phe 

X X X^/ 


Pro 

X X \y 


Pro 

X X 






115 

JL vA. 




120 










125 








aat 




cct ertt ater 


caef aaer 


aaer 


aca 


caef 






Q"aa 
gdd 


CCC 

V^ Vrf 


acre 


act 


Asn 


Glv 


Pro Val Met 


Gin Lvs 

\^ XXX X-^ V 


Lvs 


Thr 


Gin 

XXX 


Glv 


Tro 

X X 


Glu 


Pro 

X JL 


Ser 


Thr 

X X X JL. 




130 

*X V/ 




135 










140 












cert 


etc ttt £rca 


cera erat 




at2" 


cto" 


ata 




aac 


erat 

gd u 


tat 


ater 


Glu 


ArsT 

X XX. ^ 


Leu Phe Ala 

X^V^l^ X XX^^ XX X 


ArsT AsD 

XXX* XXVhV^^ 


Gly 

VI X J 


Met 


Leu 


He 


Gly 


Asn 

X XVJ X X 


AsD 


Tvr 


Met 


145 






150 








155 










160 

X vy \y 


erct 


cter 


aacf 1 1 Of £raa 






cac 


tat 


t tef 


tcft 


craa 
gdd 


ttt 


aaa 


tct 

Kf V^ I* 


Ala 


Leu 


Lvs Leu Glu 


Glv Glv 


Gly 


His 

XXX \mJ 


Tvr 

X X 


Leu 


Cvs 


Glu 


Phe 

X X 


Lvs 

X-/jr V_I 


Ser 






165 








170 










175 




art 


tar 


a a P" PT a a a 

CLC4.g ^V^CI. ClCijC^ 


aag cct 


gt g 


agg 


ater 


cca 


ggg 
&&& 


tat 

U d. I' 


cac 


tat 

Ud. L 


att 

d. u u 


Thr 


Tvr 

J. J X 


Lva Ala Lvs 

X-/ Y w XXX &i ^~^J ^ 


LvR Pro 


Val 

T CX X 


Arg 

XXX g 


Mpt 


Pro 

X X \J 


Glv 

V* X Jf 


Tvr 


His 

XXX o 


Tvr 


He 

X. X V' 






180 






185 










190 

•X v \y 








PPT 


a a a c t p* 0*3 1 


gta acc 


agt 


cac 


aac 


agg 


ga t 


tap 

L cX V' 


aca 


t p t 

L V* U 


gt t 




Alg 


L/yS L^eU ASp 


Vol TH-r 


oer 


nis 


A on 


Arg 


A on 
ASp 


lyr 




oer 


Vq 1 






195 




200 










205 








gag 


cag 


tgt gaa ata 


gee att 


gca 


cgc 


cac 


tct 


ttg 


etc 


ggt 


tga 




Glu 


Gin 


Cys Glu He 


Ala He 


Ala 


Arg 


His 


Ser 


Leu 


Leu 


Gly 








210 
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220 











<210> 9 
<211> 21 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

gaaggrtgyg tcaayggrca y 21 
<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 10 

acvggdccat ydgvaagaaa rtt 23 
<210> 11 
<211> 36 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<400> 11 

miiE# 2004-3122655 



# Jl 2 0 0 4 - 0 1 8 3 4 4 8/E 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 12 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

ctcagggaat gactgcttta cat 23 
<210> 13 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

ggccacgcgt cgactagtac 20 

<210> 14 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: Ssmthetic DNA 
<400> 14 

gtcttcaggg tacttggtga 20 
<210> 15 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

atgtaaagca gtcattccct gag 23 
<210> 16 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

cccggatccg accatggcta ccttggttaa aga 33 
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